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Abstract 
Mobile ad-hoc network is collection of mobile nodes like laptops; cell phones which have limited processing power 
and limited battery power also have limited bandwidth. MANET is self-adjustable with dynamic topology network, 
because of its mobile environment, routing face challenges. Main challenges in routing are to maximize delivery 
ratio and minimize End-to-End delay with minimum use of nodes resources, because mobile nodes have limited 
batter power and bandwidth. DSDV is proactive type routing protocol which trying to minimize route discovery 
time by manage route information in routing table and broadcast to other neighbors. OWL is a reactive routing 
protocol which uses DFS instead of broadcasting of RREQ to all its neighbors. In this paper we are going to 
compare these two routing protocol on the basis of their power consumption in different phases of routing. 
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1. Introduction 
MANET is network with no fixed structure, self-adjustable with no fixed topology because MANET is a 
collection of independent nodes which has limited battery and bandwidth. MANET support mobility of node, so any 
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node can join anywhere in the network to the access points of network and can leave the network anytime or node 
can be idle.  
MANET has no fixed topology because nodes move within the network dynamically so topology also changes 
dynamically. Routing is main part of Mobile ad-hoc network and because of its dynamic topology, structure less and 
mobile nature of nodes of network. Routing face challenges like maximize the delivery ratio and minimize End-to-
End delay of network in the dynamic nature of MANET. There are so many routing protocols are developed for the 
MANET and every routing protocol has different behavior and different working procedure. In this research we are 
going to compare DSDV a well-known MANET routing protocol with a DFS based Ordered Walk Learning routing 
protocol on the basis of their power consumption in the different phases of routing. 
Section 2 contains the brief overview of DSDV and OWL routing protocols. Section 3 will describe the 
simulation results of OWL and DSDV in different terms which used for different phases of the routing. And section 
4 contains the conclusion of the work done and what future work can be done. 
2. Routing protocols overview 
Routing protocols of MANET are two types’ first is reactive routings and second is proactive routing. In reactive 
routing protocols the path from source node to destination node is finding on demand but in proactive routing the 
path from node to all of other nodes is maintain in routing table. This routing table is maintaining by each node of 
the network. In reactive routing nodes of the network also maintain table but this table contain only the list of the 
neighbors of the node, so the table of the reactive routing are smaller than the table of the proactive routings 
protocols. 
2.1.  DSDV 
Destination sequenced distance vector routing protocol[4] is a proactive routing protocol in which each node of 
the network maintain a routing table which contains the information about the destination like destination id, hop 
count and full path to the destination. In Mobile ad-hoc network node can move anywhere in the network so the 
information in the table has to update after some time because links are broken or changes so each node broadcast 
their table to all of its neighbors and other nodes also do the same thing until all nodes of the network will receive 
the updated information about the paths. Each node broadcast complete table at the starting of the routing but after 
that each node may broadcast entire table or only the updates to the other. The broadcasting of table or update[5] can 
be done after a fixed time interval or it may be event driven based (when a new node join to the network or an 
existing node leaving from the network or any node can’t be reachable from old path stored in the routing tables of 
other nodes). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1. Network structure and working procedure of DSDV 
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In the Fig.1 network structure and working procedure of DSDV in which source node send packet to the known 
path which is stored in routing table and other nodes broadcast updates of their routing table. In DSDV packet 
sending time is very small than reactive routing because each node know the path but in reactive routing first 
discover path than send packets. But table processing and maintaining in DSDV is very costly than reactive routing 
if the size of the network is too large. 
2.2. OWL 
Ordered Walk learning routing protocol is a reactive routing protocol which is based on DFS. OWL trying to 
minimize the route searching cost of the reactive routing by using DFS instead of broadcasting. OWL was first 
introduced by Stephen Dabideen & j.j. Garcia-Luna-Aceves [1] in 2009. OWL uses three types of messages to 
establish communication between the nodes of the network. 
x RREQ- route request message which is initiated by source node 
x RERR- route error message which is send by leaf nodes (which do not have neighbor for forward the 
message) 
x RREP-initiated by the destination node after receiving the RREQ, to indicate the source node about 
success of route discovery 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Above Fig.2 shows the network structure and working of OWL using tree types of messages. Source node 
generates RREQ and send to neighbor node A, after receiving RREQ, node A checks RREQ and compare RREQ’s 
destination id with its own nodes id and found mismatch than forward RREQ to Neighbor node B. node B also found 
mismatch with its own id and node B has no neighbor node so it reply with RERR to node A and node A send RERR 
to source node. Again source node sends RREQ to neighbor node M, and forwarding of RREQ till last node and now 
this time the last node R is the destination node so it will reply with RREP towards source node. 
OWL decreases the route discovery time and also the total overhead of the network by using DFS instead of 
broadcasting. This will leads to decrease the delay and increases the delivery ratio because fewer packets are 
dropped due to time out as delay decreases. 
 
 
Fig.2. Network structure and working procedure of OWL  
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3. Simulation Results 
Comparison based on the consumption of energy in different phases of routing.  
x Transmission energy consumption- Energy consumes at node in transmission of a packet. 
x Data energy consumption – Total energy consume at node in receiving, forwarding and transmitting of data 
packet. 
x Routing energy consumption – Total energy consume in receiving and forwarding of data packets in the 
network. 
x Overall energy consumption in routing – Total energy consumption in routing and transmission.  
3.1. Transmission energy consumption 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3. shows the total energy consume by the nodes of the network in OWL and DSDV. OWL takes less energy 
because each node sends only data packet but in DSDV each node sends data packet and also the path to the 
destination of data packets so total packet size is larger than the packet size of OWL. 
3.2. Data energy consumption 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Transmission Energy consumption of OWL and DSDV 
 
Fig. 4. Data Energy consumption 
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Fig.4. shows the total energy consumption in data transmission and packet routing of OWL and DSDV. OWL has 
small energy consumption than DSDV because less energy consumption in transmission. This is because DSDV has 
searching cost for the route in the table and OWL just send the data to the one of the neighbor node.  
3.3. Routing energy consumption 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.5. shows the total energy consumption by nodes involve in the routing in receiving of data packets and 
forwarding of data packets. DSDV takes much larger energy than OWL because in DSDV data packets are larger 
than the data packets of OWL and before forward a data packets node process the routing table and also path stored 
in data packets. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.6 (a) and (b) shows the effect on energy consumption by OWL and DSDV when the number of nodes 
increases. Both behave differently like OWL behave better and DSDV behave bad with large number of node. This 
is because DSDV maintain large routing information in the table but OWL maintains less information in the routing 
table by the nodes of the network.   
 
Fig. 5. Routing Energy Consumption 
 
Fig. 6. (a) Rotuting energy consumption of OWL                                          (b) Routing energy consumption of DSDV 
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3.4. Overall energy consumption in routing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.7. shows the overall energy consumption of OWL and DSDV. DSDV consume large energy in routing than 
OWL because of extra processing overhead of routing tables which causes extra energy and bandwidth consumption 
in broadcasting of tables and table updates periodically. 
4. Conclusion and future work 
DSDV is proactive routing and it works very well small scale networks as we consider delivery ratio, End-to-End 
delay and energy consumption in different phases of routing but it will works worst if increases the number of nodes. 
so we can say that DSDV has very poor scalability towards large networks. On the other hand OWL comparatively 
works well than DSDV in mobile environment with less energy consumption. Main advantage of OWL is less time 
and energy consumption in routing and route discovery because it involve only few nodes in route discovery so 
remaining are free to receive other route request this will decreases delay and increases the delivery ratio. But still 
the performance of OWL can be improve by using past information and by giving some priority to the nodes of the 
network at route discovery phase. 
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Fig. 7. Total energy consumption of OWL and DSDV 
